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Thus the ratio of the heat produced in unit time in the wire
to that produced in the same time in the outer conductor is

so that if, as is generally the case in cables, </ is very much
greater than <r, by far the larger part of the heat will be pro-
duced in the outer conductor.

Heat produced by Foucault Currents in a Transformer.

285.] We shall now proceed to consider the case discussed
in Art. 278, where the lines of magnetic force are in planes
through the axis of the wire, the currents flowing in circles in
planes at right angles to this axis. This case is one which is of
great practical importance, as the conditions approximate to
those which obtain in the soft iron cylindrical core of an in-
duction coil or a transformer ; in this case the windings of the
primary coil are in planes at right angles to the axis of the iron
cylinder, while the lines of magnetic force due to the primary
coil are in planes passing through this axis. When a variable
current is passing through the primary coil, currents are induced
which heat the core and the heat thus produced is wasted as
far as the production of useful work is concerned ; it is thus a
matter of importance to investigate the laws which govern its
development, so that the apparatus may be designed in such a
way as to reduce this waste to a minimum. We shall suppose
that the magnetic force parallel to the axis at the surface of the
wire is represented by the real part of

or if m = a 4- 1/3, by

.fire~/3z cos (a 0

The magnetic force at the surface of the cylinder is the most
convenient quantity in which to express the rate of heat pro-
duction, for it is due entirely to the external field and is
not, when the field is uniform, affected by the currents in the
wire itself.

Using the notation of Art. 278 we see by the results of that
article that in the wireif the total current through the wire at
